Effects of monensin and pH on the production and utilization of pyro-glutamate, a novel product of ruminal glutamine deamination.
Pure cultures of monensin-sensitive ruminal bacteria were involved in both the production and utilization of pyro-glutamate (pyrrolidone carboxylic acid), a novel product of glutamine fermentation, but the effect of monensin on pyro-glutamate accumulation in mixed cultures had not been assessed. Mixed ruminal bacteria (n = 3) fermented glutamine (40 mM) at a rapid rate (63 nmol/[mg protein-min]) and there was a transient increase in pyro-glutamate (3 mM). Monensin (5 ppm) decreased the rate of glutamine fermentation 70% and greatly enhanced the conversion of glutamine to pyro-glutamate (50 vs 7%). Glutamate was fermented at nearly the same rate as glutamine, and monensin eliminated glutamate fermentation. Glutamate was never converted to pyro-glutamate. Trypticase, a pancreatic digest of casein, contained pyro-glutamate, and a significant fraction (30%) of its N was never converted to ammonia. Pyro-glutamate utilization was reduced by monensin and low pH (less than 6.0). Based on these in vitro observations, pyro-glutamate could be a significant end-product of glutamine degradation when animals are fed monensin.